Abstract
Introduction
The Public Enterprise Elektroprivreda BiH d.d. -Sarajevo (Electric Utility BIH joint stock company) (EP BiH) is both a public enterprise and a joint stock company, which significantly determines its goals. As a joint stock company it is obliged to operate in accordance with the Company Law, which stipulates that the companies are established for gaining profit. This definition is incorporated in the Articles of Association of the Company. Gaining profit is a goal that most owners will define as their primary objective (Anon. 2013g; Anon. 2013e; Anon. 2013f) .
As a public company that manages the infrastructure and has a monopoly in one part of its activities, EP BiH has a social responsibility and is obliged to fulfill its obligations of electricity supply in accordance with the stipulated terms and conditions of business and in accordance with the Law on Public Enterprises. This responsibility is of special importance because providing of electricity is the key prerequisite for normal life and development of society Anon. 2009a; Anon. 2010b; Anon. 2011c; Anon. 2012c; Anon. 2013i; Anon. 2013d; Anon. 2013j; Anon. 2006a; Anon. 2004; Anon. 1979; Anon. 1985; Anon. 1996; Anon. 2001b ).
Social responsibility is gaining weight in the case of BIH, given the recession and the difficult economic and social situation, and the fact that energy resources are one of the significant potentials for growth. Great investment and development potential imposes a liability on EP BiH to provide benefit for society as a whole by launching major investment projects that are generators for the growth of the local economy and creation of jobs.
Therefore EP BiH in its business policies and plans emphasizes the contribution to the economic health and sustainable development and progress of the social community as a whole. Business policy of EP BiH implies commitment and accountability for responsible investment in order to achieve: • Security of supply • Sustainability • Competitiveness (Anon. 2013i; Anon. 2013l; Anon. 2013m; Anon. 2006b; Anon. 2009c; Anon. 2003a) The realization of these objectives provides energy independence, long-term sustainable and environmentally acceptable development and economic growth.
Such a business policy requires not only financial, but also social capital that is reflected in trust and shared values between the company and all stakeholders. Therefore, in addition to the general guideline that the regular supply of electricity is a prerequisite for normal life and development, it is useful to deepen the understanding of the contribution of power sector to the development of society and local communities. Power facilities are capital intensive and have a long lifespan, so that their contribution is reflected in the domestic component in the realization of investments during the period of preparation and construction, and to an even greater extent in the domestic costs during the period of operation (Anon. 2010a; Anon. 2011b; Anon. 2012a; Anon. 2013h; Anon. 2013l; Anon. 2013m ).
This paper analyses the costs of construction and operation of various power plants in an attempt to quantify the domestic component as a direct contribution to economic growth of the general and the immediate community.
Plans of EP BiH
Through a three-year business plan, EP BiH has anticipated launching of a larger number of capital projects to generate electricity. By gradual directing of investments from reconstruction and rehabilitation of the existing production facilities to the new production facilities, it wants to attain timely inclusion of new production facilities in the production portfolio of EP BiH (Anon. 2013l; Anon. 2013m ).
The basis for this kind of commitment is the oldness and low efficiency of the existing units in thermal power plants, as well as a strategic commitment to build power plants based on renewable resources. In addition, these investments, in addition to the construction of replacement facilities, tend to increase the installed capacities, to achieve quality standards of delivery in accordance with the General Conditions, safe and stable supply of electricity to consumers, to raise the level of utilization of available resources and energy efficiency and to meet environmental requirements (Anon. 2013l; Anon. 2013m ).
The aim of these investments is:
• growth of electricity production for the continuity of supply of tariff and non-tariff customers, • ensuring the continuity in the delivery of thermal energy, • increasing capacity and volume of production based on renewable resources, • increasing the total installed capacity and production growth, • achieving greater efficiency and a greater share of combined thermal and electrical power generation, • providing placement for coal from its own mines, • meeting the obligations under the Energy Community Treaty, and EU directives relating to the energy sector (Anon. 2013l; Anon. 2013m ).
In the current three-year planning period it is expected to start construction of a larger number of new and replacement power plants. These are power plants based on renewable sources (hydro, wind, and photovoltaic power plants) and replacement units in the existing power plants which would use domestic coal. Furthermore, options are considered for the use of biomass, which is also a domestic resource (Anon. 2013l; Anon. 2013m) .
From the economic point of view, taking into account the needs of the mining sector, the most important and priority objective is the realization of the construction of Unit 7 in TPP Tuzla, and thereafter Unit 8 in TPP Kakanj. These are replacement projects for the existing units that certainly must be stopped due to the expiry of life and restrictions regarding environmental standards imposed by EU regulation for operation of thermal power plants after 2017. In addition, without these capacities, the mines would remain without the required placement of coal for thermal power plants, which would reduce the coal production to a level that would prevent the survival of a number of mines and the loss of a significant number of jobs (Anon. 2013l; Anon. 2013m) .
Scenario without construction of new facilities or with construction of only renewable energy sources (Figure 1 ) shows that it is not possible to meet the consumption needs without building new facilities with respect to the expected dynamics of stopping the existing thermal power units due to oldness and failure to comply with the environmental constraints. In such a scenario, the needs for coal would fall drastically which would practically mean the closure of most of the mining facilities. This shows that there is no alternative to building new facilities, and also that each day of delay in the implementation of new projects can have disastrous consequences on the economy of local communities.
Local component in the costs of the existing power plants in 2012
An analysis of costs and expenses of the production subsidiaries of EP BiH was performed to assess the share of the domestic component in the power plant operation, and to calculate the unit parameters which will serve as a basis and a comparison when creating models for calculation for the new facilities.
For the purposes of this analysis, the notion of domestic component was introduced, that represents all costs/funds that remain in BIH, and the notion of local component that relates to the funds that remain in the municipality where the property is located. Calculation of the share of the domestic component in the total costs, or the proportion of the local component in the domestic component, was made taking into account the legislation when it comes to fees, an approach that costs of labour and materials for the production (predominantly coal) represent the local component, and based on an empirical estimate for other costs where all items were analysed on the basis of the annual report on costs and expenses by seven digit accounts. At the end, the individual items were grouped in the manner and structure that will be used for new facilities, and unit costs calculated or formulae created for future use (Anon. 2013h; Anon. 2012b; Anon. 2013i) .
A view of this approach for HPPs on Neretva is shown in Table 1 , and for TPP Tuzla in Table 2 . The mentioned analysis shows a significant share of the domestic and local components in the actual costs of the production subsidiaries. In HPPs on Neretva, 94% of actual costs in 2012, or 29.5 million KM are funds that have remained in BIH, and 86% of the funds or 27 million KM is the local part of these costs. In the case of TPP Tuzla, the share of the domestic component is 95% or 250 million KM, and of the local 84% or 221 million KM. A similar situation is in the case of TPP Kakanj (Anon. 2013h; Anon. 2012b; Anon. 2013i) .
Since 2012 was an atypical year due to unfavourable hydrological conditions and the reconstructions of thermal power plants, the calculation has also been made for the standard balance annual production for all subsidiaries of EP BiH. On the basis of this calculation we come to the view of the individual and overall contribution of the production subsidiaries of EP BiH to the national and local economy, in terms of the normal balance of production. (Anon. 2013h; Anon. 2012b; Anon. 2013i) Table 3 contains an overall recap which shows the total contribution to the local community of 465 million KM, as well as the fact that most of the funds are retained at the local level. Such a high level of funds is in the case of hydro power plants due to water charges for the use of reservoirs (14 million KM) and employee revenues. For thermal power plants the main contribution is reflected in the payment for material for production (predominantly coal) to local companies (in total 374 million KM) (Anon. 2013h; Anon. 2012b; Anon. 2013i ).
Local component in construction and operation of new power plants
Capital construction of power facilities, in addition to the contribution in the course of their operation, as shown in the example of the existing power plants, has an impact on the economic development of BIH and local communities during the development and preparation of projects and during construction. This paper quantifies only the direct influence expressed through the local share in realization of investment and in operation. However, the overall contribution is much higher because these projects allow the use of domestic resources and enabling of the local economy for sustained engagement in similar projects (Anon. 2013h; Anon. 2012b; Anon. 2013i; Anon. 2013l; Anon. 2013m) .
For an assessment of the share of the domestic and local components in power projects, an analysis of investment documentation was performed for some of the current projects (HPP Vranduk, HPP Janjići, TPP Tuzla). The structure of costs and of possible share of the domestic and local components for specific projects during implementation and operation was established, with the ultimate goal to create a model that allows a quick simplified assessment for any project (Anon. 2013h; Anon. 2012b; Anon. 2013i; Anon. 2013l; Anon. 2013m ).
For these purposes, in addition to investment documents, we used the data on the costs of the existing power plants, the existing and anticipated legal framework in terms of fees and duties, and the parameters for certain items made in the preparation of current projects (concession fees, duties, contracts with local communities).
In this regard, we can set out the following initial assumptions to determine the formulae, calculation elements and choices when creating models, and relevant regulations, such as:
• Salaries of employees and other labour costs: are calculated on the basis of unit price taking into account the realization of the existing power plants and the planned number of employees. The existing costs are based on current regulations and industry-wide collective agreement.
• Material for production and transportation of coal: are calculated on the basis of unit price per MW and the planned annual production. Unit prices are determined in part on the basis of the documentation for the new units, and partially taking into account the existing structure of individual material prices. The resulting unit price is lower in relation to the existing units primarily due to the impact of the increased efficiency.
• Fee for reservoir: Fee is defined by the Law on allocation and targeting of a part of income of the company achieved using hydro-accumulation facilities (Anon. 2002a; Anon. 2009b) . It is payable in the amount of 10 KM per produced MWh. This fee is paid to the municipality in the area of which the reservoir is located and represents a direct contribution to the local community and depends on the volume of production.
• Special water fee for water use: The fee prescribed by the FBIH Law on Waters and Decision on the amount of special water fees in FBIH . It is payable in the amount of 0.03 KM per m3 of water used by thermal power plants, or in the amount of 1 KM per produced MWh for hydro power plants. These fees, in accordance with the Law, shall be paid in the cantonal budget and depend on the volume of production for hydroelectric power plants, and the use of water for thermal power plants. In 2012, for TPP Kakanj this fee amounted to 333,000 KM. In TPP Tuzla, this fee is not paid directly but is included in the price of industrial water paid by the power plant to the competent company for management of the accumulation lake Modrac (total of 975,000 KM).
• Current concession fee: The concession fee based on the FBIH Law on Concessions is defined by an agreement between the concessionaire and the concessionee and amounts to the minimum of 1.5% of annual revenue. Fees are paid to FBIH, canton or municipality, depending on the jurisdiction over the granting of the concession.
• For the purpose of this analysis, we used the commitment from the new draft FBIH law on concessions under which, regardless of the responsibility for the concession granting, the distribution of funds from concession fees is done in the ratio of 60% for municipality, 10% for Canton and 30% for FBIH. This question is very important because the distribution of these funds should be incentive for the local community and should not depend on the responsibility for the concession granting.
• In case of HPP Vranduk, the agreed amount of the current concession fee is 2.43% of annual revenue, and this percentage amount is used in the standard model. • One-time concession fee: In addition to the current concession fee, the law provides for one-time payment of the concession fee, which is calculated based on the total value of the investment in the minimum amount of 1.5%. In case of HPP Vranduk, the contracted amount is 2,268,964 KM or 1.8% of the investment, which is also the selected percentage amount for standard model. • Duties: This item includes costs on several different bases, and given the lack of uniformity of criteria for determining these duties, it was hard to make a consistent calculation and estimation of these costs for a standard power plant, so that the model used is the lump sum, taking into account the unit indicators per MW in relation to investment. The following are the most important: o Fee for air pollutants is determined by the Regulation on the types of fees and criteria for calculating of fees for air pollutants (Anon. 2011a) on the basis of the Law on the Fund for Environmental Protection (Anon. 2003a) It is stipulated that air pollutants, including thermal power plants, shall pay the fee for SO2 emissions -38 KM per ton, NO2 -36 KM per ton, and for solid particles 170 KM per ton. Article 25 of the Law on the Fund for Environmental Protection stipulates that the amounts collected on this basis are divided in the ratio of 30% for the Federation of BIH, and 70% for the canton, and the relevant canton is required to allocate an adequate portion from its funds to the local community for carrying out the tasks as stipulated by law. In 2012, these costs for TPP Kakanj totalled 4.62 million KM, and for TPP Tuzla 2.30 million KM. For new thermal power plants these items will not be so significant considering that the emissions will be reduced below the level prescribed by EU directives, so they are not shown separately in the model and are included in duties. o Fee for water protection is defined by the FBIH Law on Waters and the Decision on the amount of special water fee in FBIH and shall be paid into the budget of the canton. It is calculated on the basis of 2 KM per ES. In TPP Tuzla that amount for 2012 was 1.59 million KM, and for TPP Kakanj 21 thousand KM. o In case of TPP Kakanj, there is also a utility fee which in 2012 amounted to 914 thousand KM.
o Among other fees, we can point out the fee for the use of building land which is under the responsibility of local communities and paid on the basis of the Law on Construction Land. In 2012, on this basis, all three production subsidiaries paid a total of 1.56 million KM (Anon. 2013h; Anon. 2012b; Anon. 2013i; Anon. 2013l; Anon. 2013m) .
A recap of the most important duties for 2012 is given in the Table 4 . On the basis of the above mentioned approach, standard models have been designed to display the structure of investment and operating costs, total and for domestic and local component, for hydro and thermal power plants.
The model makes it possible to gain a snap shot of the projects' contribution to the national and the local community by entering only 6-7 variable elements. So it is enough to enter the power, the annual production, the unit cost of construction per kW, the selling price of electricity, the number of employees and the expected amount for local infrastructure.
The tables below show a model for hydro and thermal power plants. Source: Author's calculation
As can be seen in the period of building a hydroelectric power plant, there is a significant potential share of domestic component (52%) primarily due to a possible engagement in the construction part of the project, installation and various costs during the preparation. On the other hand, the local component has a small percentage (4.5%) and is affected by costs of purchase, fees and duties, and especially by one-time concession fee and funding for the improvement of the local infrastructure.
So for one power plant of power 50 MW and production 220 GWh, a local community could achieve the effect of 12.7 million KM during construction, and during the operation 5.5 million KM annually. Source: Author's calculation
As can be seen in the period of building a thermal power plant, the possible share of the domestic component is lower than in the case of hydro power plants (25%) due to the different structure in which there is a smaller share of the building part where the largest domestic participation is possible. For the same reason, the local component has a lower percentage (1.0%). From the standpoint of operating costs, the percentage share of the local component is approximately equal to the share of the current power plants, and is significantly higher compared to hydro power plants because of the over 90% participation of local coal in costs. So for a thermal power plant of 300 MW and production of 1715 GWh, during construction the local community could achieve the effect of 10 million, and during the exploitation 101 million KM annually.
Long-term consideration
By applying the previous concept to the schedule for potential construction of new thermal and hydro facilities, we can get the picture of the overall effects that new buildings can have on local communities over time. Table 7 describes one potential scenario of building 9 hydro power plants and 4 thermal power units in the period up to 2030. This plan means building a 1,656 MW with production of 14,576 GWh, which would be an investment operation of 5.86 billion KM over 17 years.
Calculation of the local component shows that during this period the effects on the basis of construction would be 92 million KM, and on the basis of operation the annual level of funding would constantly increase and eventually reach the amount of over 500 million KM annually.
Conclusion
• Power facilities are capital intensive and have a long lifespan. Their contribution to the development of the national and local economy is reflected in the realisation of investments of major value during the period of preparation and construction, or through local costs over a very long period of operation.
• Period of construction is primarily important for the local economy and beside the direct effect in the case of engagement in construction, there are indirect effects in terms of training and acquiring references for new jobs.
• From the perspective of the local community period of operation is much more significant, as it provides direct revenues from fees, duties and taxes, the employment and growth of standards and the development of local companies for production of raw materials and services.
• In addition to the direct financial effects of the construction and operation which can be easily quantified through various fees, taxes, employee benefits and use of domestic raw materials, there is a range of other potential benefits and development opportunities for the local economy and local community. In the case of Bosnia and Herzegovina this in particular comes to the fore because of the possibility for continuous construction of a large number of projects over a longer period of time.
• This practically means an opportunity for sustained engagement; referencing and further development of the existing domestic companies, as well as the formation of new enterprises in line with the long-term needs of the sector and thereby creation of new jobs. Opportunities are reflected through other ancillary effects of new projects such as the improvement of local infrastructure, versatile use of reservoirs, regulation and protection of watercourses, efficient district heating, use of industrial steam, use of local resources, the development of trade, tourism and transport, and thus the growth of purchasing power and standard of individual and society as a whole.
• There is a potential for a positive development scenario with significant economic growth based on the construction and operation of power facilities. There are sufficient natural resources and raw materials, significant economic and human capacities. Previous experiences in the reconstruction of power facilities show that in cases where the foreign companies were the contractor, local firms were generally hired for certain parts of the projects. This applies in particular to the construction and installation works, the delivery of certain pieces of equipment and facilities (especially electrical and metal industry), monitoring, testing ... Also, with the existing power plants a number of local companies have developed, which perform maintenance and other services related to the operation of power plants, as well as the delivery of raw materials.
• It can be concluded that the power projects have the potential to contribute to the economic growth of society and local community that goes beyond the interest of the power sector. Therefore, these projects should be one of the most important parts of the development plans for FBIH and the authorities should not only support them with the adoption of formal acts and decisions, but also create a stimulating legal and regulatory framework that will stimulate the implementation of projects and facilitate obtaining the necessary permits. Such an approach would establish stability and predictability which are the key prerequisites for intensifying the investments.
• On the other hand the local aspect is becoming increasingly important. It is therefore important to create a motivating environment for the local communities that should know in advance the direct benefits of the project and recognize their interest. This means that the largest portion of the different types of fees should belong to the local communities, regardless of the size of the project and responsibility for approval. On the other hand, it is necessary to harmonize the approach when it comes to the direct responsibility of the cantons and municipalities in terms of defining and determining the amount of different duties and fees.
